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Abstract (239 words) 
Objective:  Over recent years, there has been increasing attention given to preventing falls and 
falls injury in older people through policy and other initiatives.  This paper presents a baseline set 
of fall injury outcome indicators against which these preventive efforts can be assessed in terms of 
monitoring the rate of fall-related deaths and hospitalisations.   
Methods:  ICD-10-AM coded hospital separations, Australian Bureau of Statistics (ABS) mortality 
and ABS population data were used to determine the rate of fall-related injury mortality and 
hospitalisations occurring in people aged 65+ years in New South Wales (NSW), Australia over the 
six-year period from 1998/99 to 2003/04, inclusive.   
Results:  Baseline trends for one fatality and five separations-based metrics are presented.  
Overall, fall mortality rates increased over the six years, with higher rates in males.  Falls 
hospitalisation rates also increased slightly, with higher rates in females.  The rates of hip fracture 
and pelvic fracture hospital separations generally declined over the six years and were highest in 
females.  The level of unspecified and missing information about the place where falls occur 
increased by 1.5%. 
Conclusion:  Baseline trends in fall injury outcome metrics highlight the severity and frequency of 
fall injuries before wide scale implementation of the “Management Policy to Reduce Fall Injury 
Among Older People in NSW”.   
Implications: Future use of these metrics will help to evaluate and monitor the progress of falls 
prevention in older people in NSW.  They could also be adopted in other jurisdictions. 
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Introduction 
Falls and fall injuries, particularly in people aged 65+ years, are a major public health issue in 
many countries because of their potential to impact heavily on quality of life and level of 
independence (1-3).  Hip fracture, for example, has been linked to increased morbidity and 
mortality in persons aged 65+ years, as well as rising health care costs (4).  Pelvic fractures, 
although less common than hip fractures, also have the potential to impact significantly on the 
health care system (5).  With ageing populations in many Western countries, increasing demands 
will be placed on healthcare delivery systems due to falls and fall injury and so there is an urgent 
need for falls injury prevention in older people (6). 
The importance of falls prevention in New South Wales (NSW), Australia was recognised in 
2005 with the release of the state government’s “Management Policy to Reduce Fall Injury Among 
Older People in NSW” (7).  This policy encompasses a multi-strategic approach across the health 
sector, acute care and residential institutions and the community to reduce the incidence of fall-
related injury in people aged 65+ years.  Ongoing policy development and implementation requires 
information on the health status of individuals targeted by that policy (8).  For this reason, it will be 
important that the impacts of the “Management Policy to Reduce Fall Injury Among Older People” 
are monitored to ensure that it is appropriately targeted, is meeting its goals, new issues are 
identified as they emerge and that health expenditure to support the policy is fully justified. 
A range of metrics, or indicators, is needed to fully inform and evaluate health policies, 
including those relating to outcome measures (i.e. the incidence of the health outcome of interest) 
and process indicators relating to implementation and uptake issues.  Routine health sector data 
can provide valuable information for monitoring outcome measures through the monitoring of key 
health, in this case falls injury, metrics (9).  Such indicators need to accurately reflect trends in the 
incidence of injury-related mortality and morbidity measured via direct or indirect means (10), and 
should also be definable according to anatomical or physiological injury (9, 10).  For incidence 
estimation and trend monitoring, it is also important that the data used in metrics is readily 
available, easily accessible, representative of the population being targeted and largely 
independent of changes in health system delivery.  In contrast, indicators to reflect the effect of 
changes in health system delivery factors need to be able to measure these.  In either case,  
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indicators to influence policy should ideally focus on the most serious injuries which have the 
potential to negatively impact on the quality of life for the individual (9, 10) and the health care 
delivery system. 
A review of injuries in Australia concluded that hip, pelvic, wrist, forearm, arm, collar bone 
fractures were common outcomes of injurious falls in older people (11).  Hip and pelvic fractures 
are amongst the most severe of falls injuries and, because they require hospitalisation for more 
than one day (4, 5), are well represented in hospitalisation data.  However, the rate of overall fall-
related morbidity is difficult to ascertain from hospitalisation data as patients with less severe 
injuries (such as wrist fractures) generally do not die, nor are they frequently admitted to hospital 
for more than one day (12, 13).  In choosing falls injury metrics based on Australian hospitalisation 
data, it is important therefore to restrict data to injuries requiring admission to hospital for more 
than one day, because these are the most severe injuries and less subject to variations in hospital 
admission policies.  This restriction would also avoid any potential for there to have been 
significant variations in coding and classification practices associated with these less severe 
injuries. 
Most of the policy initiatives, and actions implemented by practitioners in response to them, are 
aimed at preventing falls as a precursor to falls injury.  Fall indicators therefore need to indicate the 
rate of falls in older people.  Unfortunately, at the time of this study, there is no appropriate routine 
source of information about overall falls incidence and metrics based on falls injury need to be 
used as a proxy for overall falls rates.  Over 90% of hip fractures and 75% of pelvic fractures in 
older people are admitted to hospital (13) and so proxy falls indicators based on hospitalisations for 
these fractures would be appropriate.  However, as fewer than 33% of fall-related wrist factures in 
older people lead to hospitalisation (13), there would be little value in having a falls indicator based 
on this fracture type. 
In 2007, one of the authors (CF) led a discussion session on “Falls indicators - scoping and 
needs assessment” during the “National meeting on the development of indicators associated with 
fall injury prevention” that was organised by NSW Health.  The meeting was attended by national 
falls prevention coordinators and others with an interest in the topic.  During the session, 
discussion ensued around the role of selected falls injury metrics in providing some information 
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about the incidence of falls associated with injuries serious enough to lead to death or 
hospitalisation (see Table 1 for a summary of the workshop discussions).  As hospitalisation rates 
depend on hospital admission policies, some of these metrics could also give an indication of some 
health system delivery factors, such as improvements in inpatient care, changes in outpatient 
management, etc.  Another system factor is the quality and completeness of routinely-collected 
ICD-coded hospitalisation data, as this is necessary for the identification of falls injury cases and 
some factors associated with falls incidents such as the place of the fall. 
This paper presents a baseline set of falls injury outcome metrics against which the 
“Management Policy to Reduce Fall Injury Among Older People in NSW” could be evaluated and 
monitored.  The indicators were chosen specifically to assess and monitor the frequency of fall-
related deaths and hospital separations in people aged 65+ years in NSW, but could also be 
applied to other health jurisdictions and smaller areas, such as area health services. 
 
Methods 
Six metrics of fall-related injury (Table 1) in people aged 65+ years were chosen based on the 
availability and properties of existing hospital separation and mortality data for NSW.  In addition, 
consideration was given to the known good properties of injury indicators relating to case definition, 
severity of injury, case ascertainment and representativeness of the population (10, 14).   
<Insert Table 1 about here> 
Death data were obtained from the ABS calendar-year mortality collection for 1997 to 2002.  
The International Classification of Diseases 10th revision (ICD-10-AM) (15) codes used to identify 
fall-related deaths are W00-W19, from the principal cause of death as well as all contributing and 
underlying causes.  
Hospital separations data were obtained from NSW Health Inpatient Statistics Collection (ISC) 
using the Health Outcomes Indicators Statistical Toolbox (HOIST) of the NSW Department of 
Health for the six-year financial calendar period 1998/99 to 2003/04.  Diagnoses and external 
cause codes were coded according to the ICD-10-AM.  All fall-related hospital separations were 
identified solely on the basis of an external cause code indicating a fall: W00-W19 (15).  The ISC 
has an admitted episode structure and case selection strategies were adopted to reduce the 
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likelihood of double counting of falls injury incidents (16, 17). Hospital transfers and statistical 
discharges data were removed to eliminate the possibility of over-inflating the number of fall-
related deaths whilst hospitalised by counting the fall-related injury more than once.  Day-only 
stays were also excluded because these cases were likely to be of low severity and are more likely 
to reflect changes in hospital admission policies rather than changes in either fall or fall injury 
incidence.  Deaths whilst hospitalised were indicated within the ISC for both same day admission 
and separation cases, as people may have died at the start of their hospitalisation episode.  The 
ICD-10-AM principal diagnosis codes S72.0-S72.2 were used to identify hip fractures and codes 
S32.3-32.5, S32.81, S32.83 and S32.89 were used to identify pelvic fractures. Place of injury ICD 
codes were only available from the 2000-01 financial year onwards. 
Population denomination data was obtained from the Australian Bureau of Statistics (ABS).  
Direct standardisation was used to adjust for population across time.  The ABS estimates of the 
NSW residential population at June 2001 were used as the standard population.  Annual age-
standardised rates were calculated per 100,000 NSW residents aged 65+ years.   
 
Results 
Figures 1-6 depict the baseline trends in the selected fall injury metrics.   
Death as a direct or indirect result of a fall is the most severe outcome of a fall-related injury.  
Figure 1 shows the age-standardised rate of fall-related deaths per 100,000 populations in people 
aged 65+ years in NSW by gender.  Over the six years, the age-standardised falls injury mortality 
rate increased in all groups and was consistently higher in males.   
<Insert Figure 1 about here> 
The age-standardised rate of fall-related hospital separations per 100,000 NSW resident 
population aged 65+ years is shown in Figure 2.  Overall, there was a slight increase in the age-
standardised overall fall-related injury hospital separations over the six years.  Females were 
significantly more likely to be hospitalised for a fall-related injury than males.   
<Insert Figure 2 about here> 
The proportion of fall-related hospital separations resulting in death for people aged 65+ years 
was relatively stable in females, and overall, and declining in males (Figure 3).  Males are 
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significantly more likely to die whilst hospitalised for a fall-related injury than females, but these 
proportions are relatively small in both sexes. 
<Insert Figure 3 about here> 
Figure 4 shows the age-standardised rate of fall-related hip fracture hospital separations per 
100,000 NSW resident population aged 65+ years.  The rate of fall-related hip fractures has 
generally been decreasing.   
<Insert Figure 4 about here> 
The annual age-standardised rates of hospital separations for fall-related pelvic fractures per 
100,000 NSW resident populations aged 65+ years has been relatively stable in recent years and 
highest in females (Figure 5). 
<Insert Figure 5 about here> 
A key item of information for prevention of falls and the targeting of intervention programs is 
knowledge about where falls occur.  In hospitalisation and other ICD-coded data, this is determined 
from the “place of injury code” and the usefulness of this information depends on how well it is 
recorded.  Figure 6 shows the proportion of all falls hospital separations (in people aged 65+ 
years) for which there was a missing or unspecified place code.  This proportion has increased by 
1.5% over four years. 
<Insert Figure 6 about here> 
   
Discussion 
This paper provides a baseline fatality metric for 1997 to 2002 and five baseline separations-
based metrics for the period 1998/99-2003/04 against which the outcomes of the “Management 
Policy to Reduce Fall Injury Among Older People in NSW” could be assessed in the future.  Falls 
have previously been shown to be the leading external cause of hospitalisations in NSW in the 10 
years to year 2000 (18) and to be more costly than any other single cause of injury (19).  The 
reasons for the overall trends in the age-standardised rates for this baseline period are not known.  
One possibility for some of the increasing trends may be that there is an increasing likelihood of 
deaths and hospitalisations being attributed to falls.  Alternatively, with the ageing population, there 
may more people with increased frailty and complex patterns of various co-morbid and chronic 
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health conditions that place them at a higher risk of falls and fall-related injury.  A further, but 
unlikely, possibility could be an increased likelihood of admission following a fall-related injury. 
Falls have been shown to be associated with both overall deaths and fall-related deaths 
through injuries sustained from the fall itself or from complications from the fall injury or its 
treatment (20, 21).  It is likely that the number of fall-related deaths in the ABS data is under-
reported due to inadequacies and conventions in the coding used on the death certificates (22).   
There has been debate in the literature about the value of using non-fatal injury indicators 
when there is imperfect data to support them (9, 23).  We agree with the leading international 
authors that such indicators should still be developed and used (9) but that they should undergo 
validation in the future (23).  Our most general non-fatal injury indicator (i.e. falls hospital 
separations) is similar in intent to that chosen for New Zealand (23), although the New Zealand 
indicator was based on a definition of serious injury in an attempt to remove the effects of likely 
health service delivery trends. Despite our attempts to reduce the effect of health service delivery 
changes in NSW, by restricting the indicator to day only stays and removing repeat admissions, 
etc, there is still the possibility that our indicators could be biased by health system changes.  
There would be some benefit for Australia and New Zealand to agree on similar indicators in the 
future. 
Previous work has questioned the use of indicators based on hospitalisation data unless they 
are based on a subset of pre-determined severe injuries, usually determined on the basis of a 
threat to life scale (24) which would select many, but not all, hip-fracture cases.  Whilst our hip and 
pelvic fracture separations-based metrics may capture most, but not all cases, because not all 
such fractures are hospitalised (13), they are still valid indicators of falls and falls injury that should 
be monitored for health policy and health care funding purposes.  Notwithstanding this, the ongoing 
quality and usefulness of such metrics will need to be assessed to ensure that they are not subject 
to changes in admission policies and improvements in out-of hospital management over time. 
In summary, as the numbers of fall-related injury and death are anticipated to increase 
dramatically in Australia due to demographic shifts alone over the next 20 years, it is especially 
crucial to have developed fall-related injury indicators to monitor both the number and rate of these 
injuries over time.  Ongoing use of the metrics presented in this paper would facilitate the ongoing 
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monitoring and evaluation of fall-related morbidity and mortality injuries in persons aged 65+ years 
in NSW.  Ideally, the impact of any implemented polices and associated strategies will prevent 
many falls and falls injuries and corresponding declining trends in some key indicators to be 
documented.  Whilst the baseline data relates specifically to the NSW state-wide context, the 
indicators themselves could be applied to other health jurisdictions (e.g. other states or area health 
services) where there is a need for data on falls and falls injury. 
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Table 1: Selected falls injury and proxy falls metrics for New South Wales, Australia 
 
Metric Proxy 
Rate of 
falls 
indicator * 
Rate of 
falls injury 
indicator 
Systems indicator 
(particular aspect 
of health delivery 
system) 
Fall-related deaths - + - 
Fall-related hospitalisations +/- + + (admission policy) 
Fall-related hospitalisations 
resulting in death 
- - + (quality of care) 
Hospitalised hip fractures - + + (admission policy) 
Hospitalised pelvic fractures - + + (admission policy) 
Completeness of ICD-coded 
data with regards to place of 
injury  
- - + (quality of 
routinely coded 
data) 
+: metric provides information on the indicator category; -: metric does not provide information on the 
indicator category; +/-: metric provides some information on the indicator category but is likely to be 
influenced by factors such as health service delivery changes 
 
* these are only proxy estimates at best, because not all falls incidents lead to falls injury or to falls injury 
severe enough to require hospitalisation.  Ideally, more definitive falls indicators would come from 
population surveys of older people but these are not currently available on a regular basis in NSW 
 
Source:  this is not an empirical categorisation of metrics.  Rather, it reflects the authors’ notes taken during 
discussions that occurred during a session entitled “Falls indicators - scoping and needs assessment” during 
the “National meeting on the development of indicators associated with fall injury prevention” that was 
organised by NSW Health in 2007.   
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Figure 1. The number and annual age-standardised rate of fall-related deaths per 
100,000 NSW residents aged 65+ years, 1997 to 2002 
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Figure 2. The number and annual age-standardised rate of fall-related hospitalisations 
per 100,000 NSW residents aged 65+ years, 1998/99 to 2003/04 
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Figure 3. The annual proportion of fall-related hospitalisations resulting in death for 
persons 65 years and over in NSW, 1998/99 to 2003/04 
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Figure 4. The annual number and age- standardised rate of fall-related hip fractures per 
100,000 NSW residents aged 65+ years, 1998/99 to 2003/04 
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Figure 5. The annual number ad age-standardised rate of fall-related pelvic fractures 
per 100,000 NSW residents aged 65+ years, 1998/99 to 2003/04 
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Figure 6.  The proportion of falls hospitalisation cases (in people aged 65+ years) with a 
missing or unspecified place code  
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